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Executive Summary

On July 19, 1997, 108 judges from 32 state court systems met with distinguished
legal scholars and trial lawyers to discuss the current controversy surrounding
scientific evidence in the courts, and especially the question of whether courts
should require proof that an expert’s opinion is generally accepted in the scientific
community as articulated in Frye v. United States, 293 F. 1013 (1923) and the
developments following the United States Supreme Court’s decision in Daubert v.
Merrell Dow Pharmaceuticals, Inc., 509 U.S. 579 (1993). The controversy has
engendered reams of legal, scientific, and popular commentary, including whole
books, a special television program on a major network, and even its own
commercial law reporter.

Two legal scholars who have been at the forefront of the scientific evidence issue
presented papers addressing different facets of the controversy. A panel consisting of
a judge, a legal scholar with a differing viewpoint, and a trial attorney responded to
each of the papers with comments. Further comments were then made by the paper
presenters. The Foundation made a serious effort to open the conversation to
include people of varying opinions.

Professor Sheila Jasanoff, founding chair of Cornell University’s Department
of Science and Technology Studies, reviewed the nonexclusive criteria identified
in Daubert for use in evaluating proffered scientific testimony and identified
three problems that have made application of these criteria difficult in practice
for judges. She then proposed that lay citizens think of “science” as an organized
social activity, complete with problems of research funding and sponsorship,
relations with industries, and the practical necessity of negotiation of
professional standards. After discussing the differences between scientific
undertakings with litigation, she outlined five possible models for judges to
follow in ruling on questions of scientific evidence: the inquisitor, the
gatekeeper envisioned in Daubert, the referee, the mediator, and finally the
judge, who, she argued, must accept the fact that courts are different from
scientific institutions and be prepared to supply “case-specific” judgment in
distinguishing between marginal claims of science from legitimate scientific
opinions on unsettled or controversial subject matter.

Professor Michael Gottesman, of Georgetown University Law Center in
Washington, DC, considered the extent to which state courts should follow the
lead of the Court’s decision in Daubert. He argued that the existence of
analogous state rules does not compel state courts to follow the Supreme
Court’s lead on scientific evidence, and that state courts would be unwise to do
s0, at least in ordinary civil tort cases, where the effect of Daubert in tort cases
would be to require the plaintiff to prove causation to a much higher degree of
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probability than the traditional standard of a preponderance of the evidence.
Finally, Professor Gottesman argued that the four specific reliability factors
enunciated in Daubert (which are derived from several different scientific

disciplines) are not equally appropriate in all cases.

Following each of the commentaries on the papers, the judges divided into six
discussion groups. There they gave their own responses to the papers and discussed a
number of standardized questions with a guarantee of anonymity.

The luncheon speaker, Arizona Attorney General Grant Woods, described a number
of the scientific evidence issues and problems that arose in the course of the tobacco
litigation his office pursued in conjunction with other state attorneys general. He
described corruption of the scientific literature, use of lawyers to direct and control
research and the resulting abuse of the attorney-client privilege, and massive abuse

of the discovery process.

At the closing plenary session, discussion group moderators reported that consensus
emerged from the dialogue—within individual groups—along the following lines:

Frye is still the active case in many jurisdictions, as opposed to Daubert.

A number of judges felt that, although Daubert was probably intended to
liberalize the admissibility of testimony, it has not always had that effect.

Some states have adopted Daubert because they feel it is a better standard, and
we heard that other states had not adopted Daubert because they felt it was “too

loose.”

Any imposition of a scientific requirement of 95 percent certainty for expert
testimony would revolutionize tort law.

Court-appointed experts were disfavored.

Rather than adhering strictly to any particular model for judging, judges look
to the individual circumstances of cases and the context in which the issues
arise in judging what happened at the trial court level.

There was a high degree of confidence in cross-examination as a method of
testing the credibility of expert opinions.

There was considerable confidence in the jury as a fact-finder and generally
in the jury system.

There was significant feeling that the Daubert criteria should go to the weight
of the evidence, not its admissibility, and that the focus should be on

methodology, not on the expert’s conclusions.

Scientific evidence is not a great problem in state courts; “if it ain’t broke, it
shouldn’t be fixed.”
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T his is the report of the fifth Forum for State Court Judges sponsored by The
Roscoe Pound Foundation, the purpose of which is to provide an opportunity
for state judges to engage in a dialogue on major issues in contemporary
jurisprudence with legal scholars and practicing attorneys. In other years we have
considered several other crucial topics: the role of state court constitutionalism in
protecting individual rights (1992); the independence of the judiciary (specifically,
challenges to judicial independence related to inadequate judicial resources and
problems with the judicial selection and retention process (1993)); the possible
impact on state courts of the Long Range Plan for the Federal Courts, which would
have shifted a significant portion of the federal caseload to state court benches
(1995); and possible state court responses to the American Law Institute’s proposed
Restatement of Products Liability (1996).

After five years, these Forums have become an institution, and with good reason.
They recognize the primary role of state courts in our system of justice, and they
deal with issues of responsibility and independence that lie at the heart of the
judges’ work. The number of judges attending each year has increased, and we are
proud of that, although we were also delighted in 1997 to welcome back a number
of judges who were attending for the third, fourth, or fifth time.

One of the best things we can offer at our Forums is a dialogue between the bench
and the legal academy: the interchange that takes place between legal scholarship
and theory, on one hand, and the pragmatic, down-to-earth perspective of the
judges. The often troublesome gap between what is studied in our law schools—and
in other academic settings as well, as we saw—and in the real world, where
practicing attorneys and state court judges do their work, is a gap we hope to
continue to bridge with our programs.

This kind of dialogue is not achieved very often, and that is everyone’s loss. We have
learned from experience in our last four Forums that the judges and scholars whom
we invite, as well as the trial lawyers who serve as our discussion group moderators,
find themselves challenged—and, we hope, also stretched—in the process. In our
experience with the Forums, perfect agreement is rare, but sometimes a consensus is
reached. Readers of this report will note that it includes examples of both consensus
and disagreement emerging from frank exchanges of views.

The topic for 1997, scientific evidence, and particularly the continuing questions of
standards of reliability in the wake of the United States Supreme Court’s decision in
Daubert v. Merrell Dow Pharmaceuticals, Inc., has become a watershed issue for the trial
bar, for consumers, for scientists, and for judges.
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Scientists often, and quite rightly, remind us that what they consider to be “proof”
in their work is different from what the legal system considers “proof,” and that
their search for objective truth differs from the legal system’s fact-finding in scope,
depth, duration, and sometimes even conclusion. Yet the legal system and the
scientific community are surprisingly interdependent. Thus, we can all profit from
learning more about the nature of scientific standards and the ways in which

scientists reach agreement about what constitutes proof.

A related question is how state courts will deal with scientific evidence after Daubert.
How should they construe their own rules of evidence, which are often similar or
identical to the federal rules of evidence, in light of the Supreme Court’s guidelines
for the federal courts on determinations of reliability? Considering that Daubert is
not likely to be the Supreme Court’s last word on this subject, should state courts
maintain their traditional independence in questions of scientific evidence, at least

for the time being?

These are some of the tough issues judges are facing today. The way in which they
are resolved will affect profoundly the adversarial framework within which the
courts adjudicate disputes brought by citizens seeking redress. The gravity of the
issues, as well as the urgent need to resolve disputes both great and small, made for

interesting discussions.

On behalf of The Roscoe Pound Foundation, we want to express our appreciation to
Professors Jasanoff and Gottesman, who wrote the papers that set our discussions in
motion, and to our panelists, Justice Victoria Lederberg, Judge Mark Bernstein, Dr.
Joe Cecil, Professor Margaret Berger, Linda Atkinson, and Tony Roisman. We also
must thank the moderators of the small group discussions for their help in
facilitating the judges’ discussions and reporting back to the closing plenary session
on points of agreement reached in the small groups. And, of course, we are gratified
by the participation of the distinguished group of judges, whose interest in this
dialogue reflects their commitment to their profession and to our system of justice.

Roxanne Barton Conlin Philip H. Corboy
President, The Roscoe Pound Foundation Forum Program Chair
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[. Background of the Present Controversy over
Scientific Evidence

First come I, my name is Jowett,

There’s no knowledge but I know it,
I am the Master of this College.

What I don’t know isn’t knowledge.

I he above jingle, composed by undergraduates of Oxford University’s Balliol
College to spoof the college’s Master, Benjamin Jowett,' points in sophomoric
fashion toward the core questions of the present controversy over scientific evidence:

What is “knowledge”?
What is “known” on any given subject?
Who “knows” it, and where does their knowledge come from?

Who doesn’t “know,” but mistakenly or intentionally claims to know, and how
can we tell the difference?

If no one “knows” everything, at what point can or should we be satisfied that

“enough” is known?

How long should we wait for science to achieve certainty before we must move
ahead with the timely, just, efficient, and reliable dispute resolution required by
modern society?

Historically, intrusions by any branch of government—and by other nonscientific
institutions—into questions of scientific knowledge have been viewed with
suspicion, and for good reason. The trial of Galileo is probably the most frequently
cited (but far from the only) example of the punishment of good science. In more
recent days the Soviet regime’s official denial of the existence of genes (the
“Lysenko” affair of the late 1930s through early 1960s) has served as an important
example of irrational abuse of government power. But even in the United States, the
temptation to legislate or litigate scientific truth into “correct” configurations has

1 THE BaLLiOL RHYMES (Oxford: Basil Blackwell, 1939). Benjamin Jowett, a 19th century clergyman
and renowned classics scholar, presided over Balliol College of Oxford University from 1870 to
1893. Ironically, in his day Jowett was accused of heresy owing to several controversial religious
writings. Thanks to Dr. John Jones, dean and archivist of Balliol College, and to Alan Tadiello,
assistant librarian of the Balliol College Library, for providing the background of this verse.
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occasionally been too strong for lawmakers to resist.>

Viewed from the other end, science’s devotion to theories that are later discredited has
also had troubling impacts on the law. Speakers and participants in the 1997 Forum
pointed to numerous historical examples (no doubt many of them closely related to,
and accepted by, the culture of their day) of spurious or dubious excursions of “science”
that were accepted as conventional wisdom, and were sometimes even held admissible
in courts of law: astrology, mind reading, dowsing,* spectral evidence,* phrenology,’
and even alchemy.® Such examples may explain the infrequent acceptance by
modern courts, through judicial notice, of scientific matters as “beyond dispute.””

THE NATURE OF THE CURRENT CONTROVERSY

Depending on who is asked, the recent flurry of activity by academics, jurists,
journalists, and politicians on the subject of scientific evidence represents either a
long-overdue correction of courts gone astray or an all-out assault on the civil justice
system by entities with great stakes in the outcomes of litigation and no regard for
the institution of trial by jury.

This controversy has been under way for at least a decade. Outside of court, it has
engendered reams of legal, scientific, and popular commentary, including numerous
journal articles and entire books,® at least one special television program on a major
network, and even a specialized legal newsletter.” Outside of the legal profession it

2 A World Wide Web site devoted to mathematics reminds us that the Indiana State Legislature, in
its House Bill No. 246 (1897), once came perilously close to legislating a new value for pi (i.e., not
3.1416...]). The author of a new mathematical theory expected it to revolutionize mathematics
and planned to charge royalties for its use in any textbook, but offered it to the State of Indiana
free of charge if it were adopted by the state legislature. The bill passed the Indiana House
unanimously after the Committee on Education recommended its passage. It was later killed in the
state senate only when it came to the attention of a member of the Indiana Academy of Science
who happened to be lobbying for funds for scientific research on one of the days when the bill
was being debated. More details of this peculiar event are set out in “Frequently Asked Questions
in Mathematics” at <http://daisy.uwaterloo.ca/~alopez-o/math-fag/math-fag.html>.

3 Dowsing is the search for underground water or minerals with a forked wooden “divining rod”
that is expected to dip downward when it is moved over a mineral vein or water supply.

4 “Spectral” evidence was purported evidence of the existence and activities of a ghost or specter.
As described by Judge Mark Bernstein, the idea behind spectral evidence, admitted in some
early American “witch trials” of the 17th century, was that “a particular witness could be, by
virtue of endowed gifts, capable of seeing the interaction between an accused person and a
satanic or demonic agent. The proof of the validity of such an expert’s testimony was the fact
that nobody else could see the demonic or satanic agent, so witness’s power was self validating.
The courts, as triers of fact, found such evidence admissible and probative.”

5 Phrenology is “the study of the conformation of the skull as indicative of the mental faculties and
traits of character especially according to the hypothesis of E. J. Gall (1758-1828).” WEBSTER'S THIRD
NEW INTERNATIONAL DICTIONARY OF THE ENGLISH LANGUAGE, UNABRIDGED (G. & C. Merriam 1981).

6 Alchemy is defined as “the medieval chemical science and speculative philosophy whose aims
were the transmutation of the base metals into gold, the discovery of a universal cure for
diseases, and the discovery of a means of indefinitely prolonging life.” WEBSTER'S THIRD NEW
INTERNATIONAL DICTIONARY OF THE ENGLISH LANGUAGE, UNABRIDGED (G. & C. Merriam 1981).

7 See Fep. R. EviD. 201 and its state analogues.
8 See, e.g., SHEILA JASANOFE, SCIENCE AT THE BAR: LAW, SCIENCE AND TECHNOLOGY IN AMERICA (Harvard 1995).
9 MEALEY’S DAUBERT REPORTS, available through WESTLAW’s MDAUBREP database.
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has also resulted in calls by several medical organizations for the American Medical
Association to declare medical testimony in court to be “the practice of medicine,”
thereby potentially subjecting the testimony of medico-legal expert witnesses to peer
review and disciplinary action should it be deemed “false.”*® As with other recent
controversies, numerous “horror stories” have been used to promote acceptance of
purported “reforms” of scientific evidence practice, and the Forum participants,
despite their general faith in the existing system and their belief that its problems
are limited, were able to offer a few of their own.

Within more formal legal circles, the controversy has become focused particularly on
two federal court decisions (Frye and Daubert'") that embody different judicial
approaches to scientific evidence, and on the struggles of both federal and state
courts over which of the two approaches to follow. Within the judiciary it has led to
some renewed interest in court-appointed experts,'? and to efforts to quantify more
precisely the extent of any real “problems” of scientific evidence in the courts.*

FRYE VERSUS DAUBERT

Some court systems have followed Frye for over 70 years, and they routinely look to
whether scientific evidence offered in court is “generally accepted” within the
scientific community—generally meaning whether it results from a conventional,

peer-reviewed scientific process.' These courts are understandably loath to abandon

10  See Bill Ibelle, Doctors May Be Disciplined for “Bogus” Testimony, LawYERs WEEKLY USA, May 18,
1998, at B1l. The resolution adopted by the AMA’s House of Delegates at its interim 1997
meeting (“[O]Jur AMA . . . will not tolerate false testimony by physicians . . . .”) is viewable at
<www.ama-assn.org/meetings/public/int97/finalrpt/i97-refb.htm>.

11  Frye v. United States, 293 F. 1013 (1923) and Daubert v. Merrell Dow Pharm. 509 U.S. 579 (1993).
The several stages of the Daubert litigation are sometimes referred to as “Daubert I,” “Daubert II,”
etc.: Daubert v. Merrell Dow Pharmaceuticals, Inc., 727 ESupp. 570 (S.D. Cal. 1989)(Daubert I);
Daubert v. Merrell Dow Pharmaceuticals, Inc., 951 E2d 1128 (9th Cir. 1992)(Daubert II); Daubert
v. Merrell Dow Pharmaceuticals, Inc., 509 U.S. 579 (1993)(Daubert III); Daubert v. Merrell Dow
Pharmaceuticals, Inc., 43 E3d 1311 (9th Cir. 1995)(Daubert 1V).

12 For more on this subject as it relates to federal courts, see JOE S. CECIL and THOMAS E. WILLGING,
COURT-APPOINTED EXPERTS: DEFINING THE ROLE OF EXPERTS APPOINTED UNDER FEDERAL RULES OF EVIDENCE
706 (Federal Judicial Center 1993).

13  See oral remarks of Dr. Joe S. Cecil, p. 62 infra, describing the Federal Judicial Center’s 1991
survey of federal judges on problems involving expert testimony.

14  The Frye court reviewed the decision of the then Supreme Court of the District of Columbia to
exclude offered testimony on the “systolic blood pressure deception test,” i.e., a lie detector test.
Justice Van Orsdel concluded the court’s very brief opinion as follows:

Just when a scientific principle or discovery crosses the line between the experimental and
demonstrable stages is difficult to define. Somewhere in this twilight zone the evidential
force of the principle must be recognized, and while courts will go a long way in admitting
expert testimony deduced from a well-recognized scientific principle or discovery, the thing
from which the deduction is made must be sufficiently established to have gained general
acceptance in the particular field in which it belongs.

We think the systolic blood pressure deception test has not yet gained such standing and
scientific recognition among physiological and psychological authorities as would justify the
courts in admitting expert testimony deduced from the discovery, development, and
experiments thus far made.

293 F. at 1014.
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Frye, and the extensive case law that has become rooted in it, often because they
believe the Frye test is simpler to apply than Daubert or because they feel the
differences between the two cases are actually minor. Other courts point to the
typical judge’s limited scientific background. They express reluctance to enter the
thicket of scientific dispute to serve as judges not only of law but also of the validity
of scientific evidence under criteria laid down by the U.S. Supreme Court in
Daubert.*®

Additionally, the precise commands and limits of Daubert continue to be a source of
debate and litigation. They have resulted in conflicting court decisions on, e.g.,
whether there is a meaningful distinction between the “scientific” evidence to which
Daubert applies on its face and “technical” evidence denominated separately in the
Federal Rules of Evidence'® and the important question of the proper standard of
appellate review for Daubert-based decisions by trial courts."

On a broader issue, other courts, and numerous commentators, have criticized both
Frye and its progeny, and, to a lesser extent, Daubert, for enshrining “mainstream”
science ill-advisedly. They point, for instance, to a number of examples of the failure
of the peer review system to uncover errors or even outright fraud."” Even beyond
the most obvious (and presumably infrequent) examples of corruption, recent

examinations of the scientific process as a whole (some of them undertaken because

15 The four criteria are testability, control of error, publication in a peer-reviewed journal, and general
acceptance. However, the Supreme Court took care to provide a disclaimer: “Many factors will bear
on the inquiry, and we do not presume to set out a definitive checklist or test. . . . The inquiry
envisioned by Rule 702 is, we emphasize, a flexible one” (footnote omitted). Daubert, 113 S.Ct.
2786, 2796-97.

For a state appellate court decision that added to the four “Daubert criteria” a fifth
consideration, “whether the expert’s research in the field has been conducted independent of
litigation,” see McDaniel v. CSX Transp., Inc., 955 S.W.2d 257, 265 (Tenn. 1997).

16 Daubert, 113 S.Ct. at 2795, n.8. For cases holding Daubert inapplicable based on this
dictinction, see Thornton v. Caterpillar, Inc., 951 F. Supp. 575 (D.S.C. 1997); Carmichael v.
Samyang Tire, Inc., 131 F.3d 1433 (11th Cir. 1997); Compton v. Subaru Am., 82 F.3d 1513 (10th
Cir. 1996). For cases to the contrary, see Bogosian v. Mercedes-Benz N. Am., Inc., 104 F.3d 472
(1st Cir. 1996); Watkins v. Telsmith Inc., 121 F.3d 984 (5th Cir. 1997); and Tyus v. Urban Search
Management, 102 F.3d 256 (7th Cir. 1996). See also G. Ross Anderson, Round Pegs and Square
Holes—The Aftermath of Daubert, So. CAr. Tr. Law. BuLL., Fall 1996 at 9.

17  Following the Forum, the U.S. Supreme Court handed down its decision in General Electric Co.
v. Joiner, ___ U.S. , 118 S.Ct. 512, 139 L.Ed.2d 508 (1997) (“abuse of discretion” standard
applied to district court’s decision to exclude scientific evidence).

18 In 1997, the prestigious New England Journal of Medicine published a highly critical review of
SANDRA STEINGRABER, LIVING DOWNSTREAM: AN ECOLOGIST LOOKS AT CANCER AND THE ENVIRONMENT
(Addison-Wesley 1997), a book on health-related concerns about environmental pollution. The
reviewer, Jerry Berke, MD, concluded that

Living Downstream frightens, at times misinforms, and then scorns genuine efforts at cancer
prevention through lifestyle change. The objective of Living Downstream appears ultimately
to be controversy.

Jerry H. Berke, Book Review, 337 N.E.J.MED. 1562 (1997). When it was later pointed out to the
Journal’s editors that Dr. Berke was the medical director of W.R. Grace & Co., a company whose
plant in Woburn, Massachusetts, was alleged to have polluted a local water system with
carcinogenic waste, the Journal published an apology for not informing readers of the review
writer’s conflict of interest. Its editor-in-chief told the Associated Press that it was “laughable
that Berke would think that he could write an objective review of the book.” Medical Journal
Apologizes for Ethics Blunder, WAsH. Post, Dec. 28, 1997, at A3.
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of the current controversy) have exposed troubling patterns of scientific passivity to
initial research failures," resistance to new theories,* and heavy influence by the
industries that provide financial backing for scientific research.*

Meanwhile, judges and juries continue to be presented on a daily basis with questions
involving science that they cannot leave undecided until science achieves certainty.

19  The researchers who in 1997 announced their success in developing procedures to clone sheep
continued their research well after the possibility of such discoveries had been dismissed by most
other scientists. One account of the news of the successful birth of “Dolly,” the first-ever cloned
sheep, observed that “Researchers have tried to clone adult mammals for many years with no
hints of success, and most had all but given up. ‘It flied in the face of biological dogma,’ said
Neal First, an animal biotechnologist and chairman of reproductive biology at the University of
Wisconsin in Madison. ‘Work in mice and other animals had convinced us all it couldn’t be
done.”” Rick Weiss, Scottish Scientists Clone Adult Sheep, WasH. PosT, Feb. 24, 1997, at Al.

20 Arecent example is the “cosmic snowball” controversy among geophysicists. In an informative
article that should be read by everyone interested in the peer review and “general acceptance”
criteria for admission of scientific evidence, Professor Louis Frank of the University of lowa has
described his controversial discovery of the “small comet” phenomenon and the resulting
“scientific vandalism” with which he charges many of his colleagues in the scientific
community. See Louis A. Frank and Patrick Huyghe, Out There, WAsH. Posrt, July 13, 1997, at C1;
and Louis A. FrRank and Patrick HUYGHE, THE BIG SprasH (Birch Lane Press 1990). A lay person’s
guide to the phenomenon is viewable at <http://smallcomets.physics.uiowa.edu>.

In another recent example of the same phenomenon, Stanley B. Prusiner, a scientist long
derided by colleagues as a “maverick,” was awarded the 1997 Nobel Prize in Medicine. Prusiner
advanced the theory that microscopic particles called prions—which are made of protein with
no genetic material—could multiply and cause a class of degenerative brain diseases involving
dementia. The diseases are called “transmissible spongiform encephalopathy,” and they include
human Creutzfeldt-Jakob Disease, “mad cow disease,” and “kuru,” a disease discovered in Papua
New Guinea in the 1920s. Prusiner’s work was credited in the Nobel Prize press release as having
added a link toward understanding Alzheimer’s disease, and as laying a theoretical foundation
for the future treatment of these conditions. See Rick Weiss, Nobel Prize Vindicates U.S. Scientist,
WasH. Post, Oct. 7, 1997, at Al. Dr. Prusiner’s description of his research is viewable at
<http://keck.ucsf.edu/neuroscience/prusiner.htm>. See also Gretchen Vogel, Prusiner Recognized
for Once-Heretical Prion Theory, 278 SCIENCE 214 (Oct. 8, 1997). But see Richard Rhodes,
Pathological Science, NEW YORKER, Dec. 1, 1997, at 54 (noting that even the award of a Nobel Prize
may represent little more than a decision by a renowned institution to take a particular side in
a continuing debate, and providing several examples of scientific theories initially accepted
widely but later rejected).

21 The paradigm example of the dangers of industry funding, and of the dependence of nonindustry
institutions on it, may have emerged in the recent tobacco litigation. In late 1997 the Dallas
Morning News disclosed that two law firms representing tobacco companies (Shook, Hardy &
Bacon of Kansas City and Jones, Day, Reavis & Pogue of Cleveland) were instrumental in secretly
funding research projects based at the University of Texas Health Center and elsewhere to the
extent of $1.68 million. The research was carried out by a scientist who specialized in finding
weaknesses in studies linking second-hand smoke to diseases. Documents discovered by the
newspaper showed that the money was passed through a special account to keep it off the
hospital’s books. Tobacco Lawyers Funded Scientist, WASH. Post, Nov. 16, 1997, at A22.

22  The often passionate desire of scientists to achieve certainty—a topic of considerable discussion
at the 1997 Forum—may be illustrated best by the cautionary tale of “Fermat’s Last Theorem,”
the legendary mathematical proof referred to by Prof. Jasanoff at p. 22 of this report. This
abstruse problem in number theory was first posed by the French lawyer and amateur
mathematician Pierre de Fermat (1601-16635). It has no practical applications, is accessible only
to mathematicians, and is said to be understood well by only about a hundred people. This
theorem resembles the Pythagorean theorem known to every high school graduate, but
projected into three dimensions and beyond. No proof of the problem was ever reached until a
Princeton University researcher, Andrew Wiles, published a proposed proof in 1995 (over 350
years after the problem was originally posed), after spending essentially his entire professional
life working on it. An interesting history of the problem and its solution may be viewed by the
interested reader on the Internet at <http://daisy.uwaterloo.ca/~alopez-o/math-fag>. A much
more accessible account of the proof and its solution can be viewed at the Public Broadcasting
Service’s World Wide Web site: <www.pbs.org/wgbh/nova/proof>.
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Some examples mentioned during the Forum are as abstruse and difficult as the
reliability of testimony on battered woman syndrome,” child abuse syndromes,* and
other psychological syndromes.* Some are as mundane as the “Breathalyzer” or
horizontal gaze nystagmus tests for intoxication.? Some are as complex and
revolutionary—with tremendous implications for personal freedom—as the DNA
evidence now frequently used to convict or exonerate criminal defendants, to identify

the deceased, and to establish family relationships.”

THE FORUM

More than 100 judges, representing more than 30 jurisdictions, took part in The
Roscoe Pound Foundation’s 1997 Forum for State Court Judges. Their deliberations
were based on papers written specially for the Forum by Professor Sheila Jasanoft,
founding chair of Cornell University’s Department of Science and Technology
Studies, and by Professor Michael Gottesman of Georgetown University Law Center
in Washington, DC. The papers were distributed to participants in advance of the
meeting, and the authors also summarized their views to the audience informally
(see section II of this report).

Each paper presentation was followed by discussion by a distinguished panel of
commentators. Responding to Professor Jasanoff’s paper were Anthony Z. Roisman,
Esquire, of Lyme, New Hampshire; Professor Margaret A. Berger of Brooklyn Law
School; and Judge Mark Bernstein of the Philadelphia County, Pennsylvania, Court
of Common Pleas. Responding to Professor Gottesman'’s paper were Linda Miller
Atkinson, Esquire, of Channing, Michigan; Dr. Joe S. Cecil of the Federal Judicial
Center; and Justice Victoria Lederberg of the Rhode Island Supreme Court.

23 See Soutiere v. Soutiere, 657 A.2d 206 (Vt. 1995)(testimony on “battered woman syndrome” and
post-traumatic stress syndrome offered to show impact of abuse on plaintiff in divorce action).
For a brief overview of this subject, see Lenore E. A. Walker, Understanding Battered Woman
Syndrome, TriAL, Feb. 1995, at 30.

24  See, e.g., Steward v. State, 652 N.E.2d 490 (Ind. 1995)(testimony on “child sexual abuse
syndrome,” i.e., evidence of victim’s behavior as consistent with that of victim of sexual abuse,
offered to prove that sexual abuse had in fact occurred); Commonwealth v. Dunkle, 602 A.2d
830 (Pa. 1992)(testimony on “child abuse accommodation syndrome” offered to explain why
victim had not previously complained of abuse); State v. Tanner, 675 P.2d 539 (Utah
1983)(evidence of “battered child syndrome,” or physical and other signs of physical child
abuse, offered to prove physical abuse of victim); and State v. Frye, 461 S.E.2d 664 (N.C. 1995),
cert. denied, ___ U.S. __, 134 L. Ed. 2d 526 (1996) (testimony on “child abuse syndrome”
exhibited by criminal defendant offered as evidence of impaired capacity as mitigating
circumstance in defendant’s murder prosecution).

25  On the general subject of Daubert and psychological syndromes of various types, see James T.
Richardson et al., The Problems of Applying Daubert to Psychological Syndrome Evidence, 79
JUDICATURE, July-Aug. 1995, at 10.

26 Nystagmus is an involuntary jerking movement of the eyes. For an explanation of this test, see
State v. Hill, 865 S.W.2d 702 (Mo. App. 1993) (HGN test held admissible as evidence of
intoxication).

27  For more on the general subject of DNA evidence, see EDWARD CONNORS ET AL., CONVICTED BY
JURIES, EXONERATED BY SCIENCE: CASE STUDIES IN THE USE OF DNA E VIDENCE TO ESTABLISH INNOCENCE
ArTER TRIAL (U.S. Dept. of Justice, National Institute of Justice 1996).

6 ]pa\ﬂnm"s of TIHP R@m‘,@ﬁ T[)@u‘ﬂ‘(“ F(uunllﬂlﬂ:i@m



After each paper presentation and commentary, the judges separated into six smaller
groups to discuss the issues raised in the paper, led by Fellows of The Roscoe Pound
Foundation. The paper presenters and commentators visited the groups to share in
the discussion and respond to specific questions. The discussions were tape-recorded
and transcribed by court reporters. However, under the ground rules set in advance
of the discussions, comments by the judges were not made for attribution in the
published report of the Forum. A selection of the judges’ comments appears in
section IV of this report.

At the plenary session that closed the Forum, the moderators summarized the
judges’ views of the issues under discussion (see section V of this report).

This report is based on the papers written and presented by Professors Jasanoff and
Gottesman and on the transcripts of the plenary sessions and group discussions.

James E. RooKks, Jr.
Forum Reporter
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A. JUDGING SCIENCE: ISSUES, ASSUMPTIONS, MODELS

SHEILA JASANOFF

In her paper, Professor Jasanoff reviewed the nonexclusive criteria identified in Daubert
for use in evaluating proffered scientific testimony. She identified three problems that
have made application of these criteria difficult in practice for judges: the existence of
several models of science, which make application of a single set of standards impossible;
the difficulty or impossibility of adapting scientists’ own standards of proof to legal
proceedings; and the duty of courts to do justice, separate and apart from the desirability of
achieving certainty to scientific standards.

What lay citizens describe as “science,” Professor Jasanoff argued, should be understood as
an organized social activity rather than as a monolithic body of knowledge or a universal
set of standards. This aspect of science is critical to a full appreciation of the workings of
basic research and of the practices of replication and peer review, all of whose capacity to
produce definitive, objective knowledge may be limited by problems of funding and
sponsorship, relations with major industries, and the practical necessity of negotiation,
rather than dictation, of professional standards.

Professor Jasanoff then contrasted the workings of science with the application of its
methods and conclusions in the context of litigation. She described the accommodations
that must be made to accomplish this within an adversary environment in which
partisanship must be expected—indeed, depended upon—>both to drive relevant research and
to provide an additional level of review of scientific work. Judicial interests in resolution of
civil disputes in an efficient and timely manner may necessitate both the acceptance of
levels of proof less stringent than those sought by scientists outside of the courtroom and the
acceptance of a degree of uncertainty in final judgments in the interest of allowing parties to
conclude litigation and proceed with their affairs.

Professor Jasanoff identified five possible models for judges to follow in coming to terms with the
separate values and goals of science and litigation: the inquisitor, who seeks control of all
evidence and must rely on experts to be unbiased; the gatekeeper envisioned in Daubert, who
may inadvertently rely on personal assumptions about science and, in so doing, devise new
standards of evaluation of evidence not contemplated by the Supreme Court; the referee, who
views closure as the highest goal and so may seek out weaknesses in both sides’ cases to propel
them toward settlement; the mediator, who prompts parties themselves to recognize their cases’
weaknesses in the interest of settlement; and finally the judge. The judge accepts the fact that
courts are institutions of justice, not institutions of science, and that case-specific judgment must
be applied to the process of identifying marginal claims of science and distinguishing them from
legitimate scientific opinions on unsettled or controversial subject matter.

S(‘V‘ll‘?]r\t]‘l.Eﬂ(? ‘Evflil«*m(‘,«) in Hwﬁ ‘LT()‘L‘H{’Y]:S: "\Cfonl‘elplts «ﬁ\nd “L‘/(MU}LTDVETS;IPS



I. INTRODUCTION

In its landmark decision on the admissibility of scientific evidence, Daubert v. Merrell
Dow Pharmaceuticals, Inc.,' the U.S. Supreme Court directed federal judges to determine
the validity of expert scientific testimony in accordance with
standards used by scientists themselves. Specifically, Daubert set aside
Daubert has beenn  the 70-year-old “Frye rule”” which stated that scientific evidence could
] ) be admitted only if it was generally accepted within the relevant field
Wldely lnterp reted as in which it belonged. Instead, Daubert decreed that judges should
an injunction that  strive to assess whether proffered evidence rests on scientifically valid

reasoning or methodology.

judges should “think

like scientists” when To assist judges in this endeavor, the Court proposed four non-
exclusive criteria, cautioning that these should not be regarded as
assessing the validity “a definitive checklist or test”: (1) is the evidence based on a
. . . testable theory or technique; (2) has the theory or technique been
Of SClentlﬁ ¢ evidence. peer reviewed; (3) in the case of a particular technique, does it have
a known error rate; and (incorporating the Frye standard), (4) is the
scientific method underlying the expert testimony generally
accepted?® The strong message conveyed to lower courts by Daubert was that judges
should play a more proactive, gatekeeping role with respect to scientific evidence

instead of passively allowing virtually all such testimony to reach the jury.

Daubert has been widely interpreted as an injunction that judges should “think like
scientists” when assessing the validity of scientific evidence. On its face, this
requirement seems both sensible and unproblematic. What could be more
reasonable than to require that scientific evidence should conform to scientists’ own
tests of validity? In practice, however, Daubert has given rise to three sets of
difficulties that make the decision far from simple to implement: first, there is no
single model of “good science” that can be mechanically applied to all offers of
scientific evidence; second, the standards used by scientists may be impractical or
impossible to achieve in legal proceedings; third, the law’s commitment to doing
justice may conflict with full acceptance of scientists’ standards. Each issue opens up
areas of uncertainty and discretion for both judges and juries, leading to possible
variation among jurisdictions in the admissibility of the same scientific evidence.
This paper reviews each issue in greater detail, presenting the major options,
alternatives, and pitfalls that may confront courts in making admissibility decisions
in the post-Daubert era.

1 509 U.S. 579, 113 S.Ct. 2786 (1993).

2 Arule governing the admissibility of novel scientific evidence was laid down in United States
v. Frye, 293 F. 1013 (D.C. Cir. 1923). In Daubert, the Court held that the Frye rule had been
superseded by the congressionally enacted Federal Rules of Evidence.

3 Daubert, 509 U.S. at 593, 113 S.Ct. at 2796.

ﬂ@ H‘)ﬂpevs of THG Rnscue ]P@‘nmu F@uﬂ(:mfﬁ@m



II. WHAT IS SCIENCE?

The Daubert majority seemed to assume that there is a distinct, well-demarcated
“scientific method” and that criteria reflecting this method can be objectively
applied to determine the validity of scientific evidence. Further, two of the criteria
that the Court proposed—testability and error rate—suggest that the majority
accepted experimental science as the canonical model of scientific activity. These
explicit and implicit assumptions greatly oversimplify the diversity of approaches
and methods that characterize contemporary science. They also rest on an idealized
conception of the scientific method that pays inadequate attention to the social
contexts in which scientific research is conducted, evaluated, and interpreted.

Although the experimental method deservedly occupies a position of importance
within science, it is not the only technique by which science is done. To be
“scientific,” a theory does not necessarily have to be subjected to experimental testing.
The Darwinian theory of natural selection is one very widely accepted scientific theory
that does not easily lend itself to such tests. Many theories in the human sciences—
including psychology, psychiatry, anthropology, and
sociology—are also generally accepted as valid ' Particu larly impor tant
although they cannot be tested through conventional
experimentation. Moreover, some types of scientific to judicial
claims, such as theories of disease causation, cannot . . . .
_ , _ decisionmaking is a
be experimentally tested for ethical and practical
reasons. These examples indicate at the very least that gI’OWiI’lg bOdy Of
scientific validity cannot be assessed in court in terms scholars hip that

of a single, universal set of criteria.

regards science as a
How then should the validity of scientific

methodology be evaluated? Particularly important to f orm Of organized
judicial decisionmaking is a growing body of social activi t)/
scholarship that regards science as a form of

organized social activity. Much of this work
illuminates, often in minute detail, the practices through which scientists produce
their authoritative understandings of the world.* The most significant insight that
has emerged from this research is the view that science, like other forms of human
knowledge, is “socially constructed.” According to this view, the “facts” that
scientists discover about the physical and social worlds are not simple reflections of
reality; rather, these facts invariably contain a social component because they are
produced by human agency, through the institutions and processes of science. Facts,
in other words, are not merely raw observations whose objectivity is secured by the
scientific method. Observations achieve the status of scientific facts only if they are
produced in accordance with prior understandings about the correctness of

4 For an overview of this literature, see SHEILA JASANOFF, GERALD MARKLE, JAMES PETERSEN, and TREVOR
PINCH, EDS., HANDBOOK OF SCIENCE AND TECHNOLOGY STUDIES (Sage Publications 1995).
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particular theories, experimental methods, instrumental techniques, validation
procedures, statistical analyses, review processes, and the like. These understandings,
in turn, are socially derived through continual negotiation and renegotiation among
relevant bodies of scientists.

Scientists negotiate over a
whole range of issues that
are quite central to the
conduct of science and
hence are part of the
“scientific method”....
When these negotiations
are successful, the resulting
science looks objective
because most or all
potentially significant

conflicts have been resolved.

Scientists negotiate over a whole range of issues that are quite
central to the conduct of science and hence are part of the
“scientific method”: how to interpret variations in experimental
approaches and results; determine what constitutes adequate
replication and peer review; resolve disagreements over unexpected
data points; explain equipment failure and malfunction; apply
quantitative measures to observed changes in systems being studied;
or establish benchmarks and surrogate measures for phenomena
that cannot be examined by direct observation. When these
negotiations are successful, the resulting science looks objective
because most or all potentially significant conflicts have been
resolved. However, cessation of conflict within particular scientific
communities does not necessarily guarantee the objectivity of their
conclusions, just as the existence of controversy does not in and of

itself make scientific evidence unreliable in Daubert terms.

Even in relatively well-established areas of scientific research, the line
between proper and unacceptable methodology is not always clearly
drawn. For example, a lengthy investigation of alleged misconduct in
the laboratory of Robert Gallo, the noted co-discoverer of the AIDS
virus, led to inconclusive results which ultimately exonerated Gallo.

The investigation oscillated for a long time between charges that

Gallo and his assistants had used scientifically unacceptable methods to appropriate

the virus from colleagues, and the counterargument that their admittedly unorthodox

methods were characteristic of cutting-edge science.

Familiarity with the social organization of research and with the socially negotiated

aspects of standard scientific practices should enhance judges’ and juries’ ability to

assess the objectivity and reliability of scientific evidence. The following observations

are especially important:

Basic research. Basic scientific research, usually conducted in universities with the

aid of public funds, is commonly thought to be a source of objective scientific

findings and unbiased expertise. Basic research contrasts in this respect with applied

or industry-sponsored research. Disinterestedness—that is, the lack of ties to

particular social concerns or political agendas—is part of the ethos of basic science

and contributes to the appearance of objectivity. Since the 1950s, the

disinterestedness of basic research has been encouraged primarily through merit-

based federal funding, allowing research programs to be guided as far as possible by

scientific considerations alone. More recently, however, reductions in federal support
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for academic science, together with policies fostering closer university-industry
relationships, have compromised the detached character of basic research, especially
in the biomedical sciences and biotechnology.

Replication. In the experimental sciences, the validity of findings depends critically
on the replication of one researcher’s results by one or more others. Results that have
been replicated are generally accepted as true or valid, while those that cannot be
replicated are more likely to be viewed with distrust. Studies of scientific practices
have disclosed, however, that exact duplication of experiments is virtually
impossible. In the real world, there will always be some differences in the
background conditions under which the original experiment was conducted and
those under which efforts were made to replicate it. Thus, different bioassays to test
the effects of a particular chemical may differ in the animal species selected, the dose
and pathway of exposure, and the number and nature of controls. Whether one
bioassay replicates another may therefore be a matter of dispute. In order to accept
any study or experiment as an adequate replication of an earlier one, scientists have
to agree which differences they consider important enough to question and which
they are prepared to dismiss as trivial. Such agreements are least likely to exist in

new, rapidly moving, or contested areas of science.

In general, agreements about standards for replication are negotiated on a
continuing basis within particular experimental communities. These internal
dynamics of science are generally not apparent to outside observers unless a
controversy erupts and makes them public. What counts as proper replication within
one scientific subculture may not have comparable standing in another. Even such
fundamental practices as the selection of controls may vary from one field to
another.® The validity of replication therefore has to be judged within particular
fields of scientific endeavor, much as the Frye rule implied.

Peer review. As the Daubert majority noted, review by peer scientists is an extremely
important mechanism for helping to ensure the validity of scientific claims. Peer
review is known to be an imperfect device for detecting fraud and misconduct, but it
does serve a number of other valuable functions: to refine the analysis of scientific
data, point out inadequacies in argument, sharpen the focus of conclusions, and
improve the clarity of written presentations. Social choices involved in the conduct
of peer review include, first and foremost, the identification of reviewers. Journal
editors and funding agencies can promote, modify, delay, or kill scientific
submissions simply by choosing referees with known disciplinary or methodological
biases. Peer review practices and standards also vary widely across journals,
disciplines, and professional societies. In sum, while peer review improves the overall

quality of research, as well as the likely integrity of individual publications, it does

5 In some scientific fields, such as research on the effects of cancer drugs, it is not uncommon to
use “historical controls,” a method that compares patients in the study group with comparable
patients studied in the past. In other research areas, such as molecular biology or environmental
toxicology, the use of historical controls is much more controversial.
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not mechanically guarantee reliability. Courts therefore should neither be wholly

dismissive of peer review® nor accord it more respect than it deserves.

I1II. SCIENCE IN THE LEGAL CONTEXT

Scientific evidence prepared for courtroom presentation is a special kind of applied
science, designed to help the trier of fact to understand and determine the facts in issue.
Such science is subject to institutional constraints that go well beyond the normal social
influences on scientific research described above. The requirements for truth and
objectivity are different in legal and scientific settings, and there are substantial
differences as well between the goals, methods, and processes of legal and scientific fact-
finding. A review of the most salient differences follows (see Table 1 for a summary).

Goals and objectivity. In common law litigation contexts, scientific evidence is generated
by and for the parties and thus is robbed of its usual mantle of disinterestedness. The
rationale for permitting this departure from the norms of basic science is that the parties
have the strongest incentives to uncover and represent the scientific knowledge most
favorable to their claims. Placing the evidentiary burden on the interested parties is a
relatively economical way to ensure that relevant facts or bodies of knowledge will not be
overlooked or disregarded. The price paid is that the science strategically brought forward
by the parties may be of marginal quality, utility, and relevance. This consideration
led the Ninth Circuit Court of Appeals, entertaining Daubert again on remand,’ to
posit that (presumably disinterested) pre-litigation scientific research is inherently

more reliable than (presumably interested) research initiated in response to litigation.

A blanket rule of this kind seems problematic for several reasons. First, given the
developing links between universities and industry, the assumption that pre-litigation
research is necessarily more objective or disinterested than post-litigation research may
not be warranted. Second, in many legal controversies that depend on science for their
resolution, the relevant research base may not preexist litigation in a meaningful way;
not until litigation develops may researchers find the issues worth investigating, and
there is nothing inherently illegitimate about such motivation. Third, even when
relevant scientific data are available prior to litigation, crucial assessments or statistical
interpretations of the data, possibly using novel methodologies, may be undertaken only
in response to litigation. Fourth, science produced in response to litigation does not have
to be unreliable, provided that care is taken to weed out bias and ensure adequate review.

For example, disputes over the technique of DNA typing (or “DNA fingerprinting”)

6 For an extreme example, see Valentine v. Pioneer Chlor Alkali Company, Inc., 921 F.Supp. 666,
674-76 (D.Nev. 1996) (in dictum, distinguishing pre-publication or “editorial” peer review from
post-publication or “true” peer review that includes attempts at replication, and declining to
accept publication in peer-reviewed journal, by itself, as sufficient evidence of good scientific
methodology).

7 Daubert v. Merrell Dow Pharmaceuticals, Inc., 43 F.3d 1311, 1318-19 (9th Cir. 1995).

8 NATIONAL RESEARCH COUNCIL, DNA TECHNOLOGY IN FORENSIC SCIENCE (1992) and THE EVALUATION OF
Forensic DNA EVIDENCE (1996).
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led the National Research Council, one of the nation’s most authoritative scientific
advisory bodies, to produce two reports on how to validate DNA evidence.® Litigation,
in other words, is a significant social driver of scientific research in the United States
today. Such work cannot be ruled out of court wholesale. Rather, in evaluating its
results, judges and juries need to consider not merely the timing and context but
also, more importantly, the methods and procedures employed to ensure its validity.

Review. Science is subjected to different forms of review in research and litigation
contexts. Peer review, as discussed above, includes a remarkably diverse cluster of
practices, but they all seek to hold scientific claims to professional standards that
reviewers have been socialized into as members of their scientific communities. By
contrast, in admissibility proceedings, judges review science in accordance with their
personal understandings of scientific methodology, although these may be informed
by numerous external sources, such as briefs from the parties, briefs by amici curiae,
representations by court-appointed experts or special masters, judicial precedents, and
pretrial hearings. As citizens of a scientifically advanced society, American judges
cannot help acquiring tacit assumptions about the nature of the scientific method and
its relationship to lay perceptions. Yet, since these assumptions are seldom made
explicit or subjected to critical scrutiny, judges attempting to implement Daubert may
unwittingly end up functioning as “hidden experts” in the philosophy and sociology
of scientific knowledge. Greater self-awareness and formal exposure to the social
studies of science provide two possible safeguards against this risk.

At trial, scientific evidence is subjected to still another form of review, through cross-
examination. Unlike scientific peer review, cross-examination is an intrinsically unfriendly
procedure. It aims to discredit both the testimony and its presenter; it therefore tends to
blur distinctions between personal and scientific credibility and may confuse the fact-
tfinder by focusing attention on fairly trivial shortcomings in the quality or presentation of
the evidence. Juries (and judges) with relatively little training in or familiarity with
scientific research methods may lack the analytic resources to discriminate between
serious and superficial contradictions revealed through cross-examination. At the same
time, precisely because it is a hostile technique, cross-examination of expert witnesses may
reveal biases and assumptions that were invisible to members of their peer communities.
Thus, litigation over DNA typing evidence helped to disclose numerous messy practices
and questionable methodological assumptions adopted by private testing companies.’

Closure. Outside the litigation context, scientists may reach closure on particular
factual claims for a variety of reasons. Most or all of the relevant research
community may believe the claim to be true. Alternatively, they may stop
questioning it for a variety of social reasons, for example, because they find it
uninteresting, unrewarding, impractical to challenge with existing resources, or
temporarily acceptable as a basis for further research. Scientific claims may remain in

9 See Eric S. Lander and Bruce Budowle, DNA Fingerprinting Dispute Laid to Rest, NATURE 371 (1994) 735-738.
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a domain marked “provisional” or “not proven” for long periods of time.* Within
the framework of a lawsuit, however, the pressure to end disputes efficiently may
lead courts to reach decisions on the basis of science still deemed provisional by the
wider scientific community. This, too, is a form of socially sanctioned closure, but it
may give rise to the impression that courts are willing to rely on “bad science.”

Proof. It is often said that standards of proof are fundamentally different in science and
the law. Thus, proof for scientists generally amounts to something like a 95 percent
certainty that a presumed cause-effect correlation is not due to mere chance. Proof in
civil litigation, by contrast, requires only a showing that the harm alleged was more
probably than not caused by the defendant’s conduct. Overly stringent restrictions on
admissibility could imperceptibly ratchet up the standard of proof in civil litigation. It
should be noted that the Daubert majority viewed the older “general acceptance” test
from Frye as too restrictive."! Nevertheless, some commentators and courts have
apparently interpreted Daubert as setting a higher threshold for admissibility than Frye.

Uncertainty. In science, uncertainty is a measure of the range of probabilities that a
given causal statement or explanation is in fact the right one. Uncertainty may be
reduced by defining a phenomenon more exactly, by accumulating additional data,
by ruling out alternate causes, by persuading dissenters, or by formulating new causal
models. None of these possibilities may be feasible, as a practical matter, within the
constraints of litigation. Moreover, the methods by which science reduces uncertainty
in pristine laboratory conditions may be inapplicable in the complex, real-world
situations out of which many contemporary mass tort claims arise. New methods of
measuring, monitoring, and statistically interpreting health or environmental effects
may have to be devised in such cases, and these may prove quite controversial."? In

practice, then, uncertainty in the litigation context is frequently irreducible.

Uncertainty about scientific findings does not render them invalid for use in
litigation. It affects the weight rather than the admissibility of evidence. The choice
for courts is to decide where to place the burden of irreducible scientific uncertainty.
One approach, in cases where current science is incapable of producing definitive
evidence, is to lower the burden of proof for plaintiffs below standards of scientific
certainty. This, however, is a choice where the values of the judicial process
inevitably come into play; it is not a mere matter of scientific gatekeeping.

Norms. The commitment to truth is central to the ethos of science, just as the
commitment to justice is central to the ethos of the law. This does not mean that
false, unreliable, or misleading scientific evidence has any place in legal proceedings.

10 Two examples that come to mind are the early findings supporting the theories of global
warming and plate tectonics (movement of continent-size segments of the earth’s crust).

11  “That austere standard, absent from, and incompatible with, the Federal Rules of Evidence, should
not be applied in federal trials.” Daubert, 509 U.S. at 589, 113 S.Ct. at 2794 (footnote omitted).

12 For a controversy of this kind, see STEVEN EPSTEIN, IMPURE SCIENCE: AIDS, ACTIVISM, ANDTHE POLITICSOF
KNOWLEDGE (1996) (describing how clinical trial methodologies were contested, and eventually
changed, so as to accommodate patients with preexisting disease and under multiple medications).
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It does mean that the law may appropriately settle for something less than
scientifically accepted truth in order to further the interests of justice. In practical
terms, Daubert does not exclude the admissibility of studies that are still
provisional—that have not, for instance, undergone scrutiny over a period of years
or been formally replicated. Needless to say, studies that have been validated in these
ways (for example, studies of cancer caused by asbestos or tobacco) should
legitimately command greater respect in legal settings than those which have not
(for example, studies of neurological effects of chlorine inhalation)."

TABLE 1: SCIENCE IN CONTEXT

Research Science Evidentiary Science
Goals/ basic research/ party driven/
Objectivity disinterested interested
Review peer review admissibility review

cross-examination

Closure scientific consensus legal judgment
Proof >95 percent certainty more probable than not
Uncertainty reducible in principle irreducible in practice
Norms commitment to truth commitment to justice

IV. RETHINKING THE JUDICIAL ROLE

Daubert, | have suggested, sets forth not so much a clear standard as an approach that
courts should follow in evaluating the admissibility of scientific evidence. Although the
majority opinion provides some criteria, it does not spell out in detail—either
substantively or procedurally—how scientific validity should be determined, thus
leaving considerable scope for judicial discretion. The standards by which judges review
scientific evidence, and the procedural steps they take to test and assure the validity of
science, will ultimately depend on their underlying conception of the role they should
play in resolving knowledge-based disputes. A rehearsal of the major possible judicial
roles, together with the assumptions that each makes about science, may assist judges

13  This was the issue in Valentine, cited in n.6 above.
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in better positioning themselves with respect to the evaluation of scientific evidence.

Inquisitor. This is the classic position of the judge in civil law systems. In this
model, experts are appointed by and are answerable to the judge, who also questions
witnesses and conducts formal fact-finding. This approach rests on a presumption
that neutral or unbiased experts exist and that they can be identified by impartial
judges. Its chief virtues are efficiency and the removal of the particular kinds of bias
that characterize scientific evidence produced by the parties, such as a preference for
extreme opinions and repeat witnesses. [ts major drawbacks are the uncritical
acceptance of mainstream views, both judicial and scientific, and the failure to
acknowledge or question the socially constructed aspects of scientific testimony.

Gatekeeper. This is the role envisioned by Daubert. It presumes, as discussed above, that
science operates according to objective standards that can be clearly understood and
applied by judges. The standards may vary from case to case, but judges are seen as
capable of identifying science that is so substandard as to merit exclusion. This approach
encourages judges to construct their own rules and procedures for screening scientific
evidence, building on their tacit assumptions regarding the nature of scientific inquiry.
Thus, the Ninth Circuit’s decision in Daubert, on remand from the Supreme Court,*
applied criteria that were not considered by the Supreme Court (e.g., the distinction
between pre-litigation and post-litigation research). Similarly, a federal judge in Oregon
appointed his own panel of supposedly impartial experts to assess the validity of
scientific claims in breast implant litigation." A major risk of the Daubert approach
therefore is inequity, as litigants with similar complaints are subjected by gatekeeping
judges to substantially different evidentiary standards and validation processes. Another
risk is the temptation to defer to a mainstream scientific approach that may tend toward
exclusion of theories the Supreme Court, in Daubert, called “well-grounded but
innovative” or “too particular, too new, or of too little interest to be published.”*

Referee. The pressure to settle cases may make trial judges adopt the role of referee
with respect to offers of scientific evidence. In this role, judges are likely to view the
parties’ scientific claims as driven by interests and contaminated by bias. Instead of
screening the evidence according to “objective” criteria of scientific validity, however,
a refereeing judge will attempt to use perceived weaknesses in the parties’ scientific
arguments to steer the litigants toward settlement. This, arguably, was the strategy
adopted by Judge Jack Weinstein in settling the Agent Orange litigation."” One risk, as
evidenced in that case, is that judges may assess the validity of scientific testimony,

14  See n.7 above.
15 Hall v. Baxter Healthcare Corp., 947 F.Supp. 1387 (D.Ore. 1996).
16 Daubert, 509 U.S. at 593, 113 S.Ct. at 2797.

17  See In re “Agent Orange” Product Liability Litigation, 597 F.Supp. 740, 795 (1984): “Many of
those who testified at the Fairness Hearings were of the opinion that further studies and a full
trial would reveal more evidence supporting their causality claims. Defendants’ predictions are
to the contrary. . . . But based on present data it appears unlikely that such proof will develop
in time to affect this litigation. . . . In conclusion, all that can be said is that persuasive evidence
of causality has not been produced.”
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and the reliability of particular experts, in accordance with their own intuitive
understandings of science and with little or no reference to the actual views or
practices of the scientific community. Another risk is that they will apply markedly
different standards of skepticism toward expert testimony offered by plaintiffs and
that offered by defendants.

Mediator. This is a variant of the refereeing role and it also fits well with the desire to
settle cases. However, the mediating judge does not decide for herself how much
weight to accord to different offers of scientific testimony. Instead, she may shape the
discovery process and other pretrial proceedings so as to promote a sharpening of the
scientific issues and, where possible, a negotiated resolution of significant scientific
disputes. This procedural approach has the merit of allowing the parties to assess the
strength or weakness of their own positions and to make decisions accordingly. Its
principal demerits are that it arguably rejects any attempt to establish scientific truth
and that it makes no allowance for gross resource differences between the parties.

Judge. Ultimately, there is no substitute for exercising judgment in reviewing scientific
evidence, as in all other aspects of judicial decisionmaking. Judgment is needed
because, despite Daubert’s suggestions to the contrary, there are no hard and fast rules
for evaluating scientific validity. Judges need to reject mythical versions of both “pure
science” and “junk science.” They have to develop a sixth sense for ways in which bias
creeps into scientific inquiry and for the differences between legitimately different
viewpoints and truly marginal forms of inquiry. Most of all, they need to retain the
conviction that courts are not a forum for resolving scientific disputes definitively, but
rather for doing justice on a case-by-case basis with the aid of all available scientific
knowledge that meets threshold tests of relevance and reliability.

B. ADDITIONAL ORAL REMARKS OF
PROFESSOR JASANOFF

I was looking for an anecdote to begin this morning’s discussion with, and the
unlikely pages of the New York Times Book Review provided one to me. About two
weeks ago, there was a review by a distinguished federal judge of a book called
Reason and Passion', which is about Justice Brennan’s jurisprudence. In the course of
that review, the author—who needless to say, did not approve of Justice Brennan's
jurisprudence—said, “Recently, during a discussion of a difficult criminal case, one of
my law clerks suggested a rule that might make sentencing more rational. After
hearing him out, I responded, ‘That might be a good rule, but where are you getting

it from?’ I meant, where in the Constitution, in statute or in case law.”

The distinguished author of that passage was Alex Kosinsky, who was also the author of

1 E. JosHUA ROZENKRANZ & BERNARD SCHWARTZ, EDS., REASON AND PASSION: JUSTICE BRENNAN’S ENDURING
INFLUENCE (Norton, 1997).
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the decision in Daubert IV.? The position he takes in that review is admirable in its
understanding of judicial restraint. But one might ask Judge Kosinsky and indeed, all
judges in the wake of Daubert, “When you construct rules of reliability for science,
where are you getting those rules from?” The Constitution, statute, or case law work less
well in these contexts. Accordingly, the courts seem to have been thrown into a kind of

free-floating parachute fall with regard to constructing rules of reliability after Daubert.

The paper that I wrote, and the highlights from it that I want to pick out, essentially go
to this question. When judges are trying to decide what science is like, and therefore
import into legal decisionmaking rules about what makes some science reliable and
other science not, they are no more free to construct their own rules than if they are
constructing rules of law. Anybody who is in the business of lawyering or judging has
had a lifetime of training about where to look for rules of legal import. Similar kinds of
training with regard to science obviously are not part of our legal training.

Daubert puts this problem rather starkly, because the case has been widely
interpreted as saying that judges do have a place to turn for rules of reliability. To be
sure, they don’t have the Constitutional, statute, or case law, but all they have to do
is look to science itself and to “think like scientists.”

That is a rather risky kind of position to start off from, for a number of reasons, and
I want to go through those.

1. First, to say judges should “think like scientists” suggests that science is a monolithic
kind of activity subject to one clearly defined set of rules by which reliability is judged.
Even the common-sense notions and understandings of science that we all share
immediately suggest that that is a highly misleading view of the scientific enterprise.

Obviously, all scientific inquiry has some properties in common. Science prizes
intellectual rigor, consistency, coherence, and logical thought, and findings are
constrained by evidence. But it could be pointed out that, in any society that sees
itself as rational (and ours eminently does), it is not just science that is subject to
those constraints. We are capable of judging the plausibility of all kinds of stories by
criteria that science is held to.

To the extent that science does appear to have universal criteria of reliability
attached to it, those criteria are universally applicable to rational thought, whether

or not it is science to start with.

One of the points worth keeping in mind when one judges scientific reliability is
that perhaps science is accorded too much specialness by the legal system. Some of
the rules to which we must hold science are the same rules to which we must hold
any other kind of evidence, not just scientific activity.

2 See Background section, n.10.
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Further, all science obviously does not operate according to the same sort of
progression from observation to finding to conclusion to fact. To some degree,
Justice Blackmun seemed to have in mind the textbook example of the scientific
method that all of us have been exposed to from grade school onward and that runs
something like this: Reliable science or valid scientific inquiry begins with a
theoretical framework or paradigm. Within that framework, one can construct
hypotheses. In order to test those hypotheses, one develops experiments, and one
carries out those experiments. If those experiments can be replicated, then the
experimental results are entitled to weight. And we can believe in general
experimental results that have repeatedly been replicated in some way or another.

In the litigation context, however, science rarely progresses in that way, partly
because the kinds of issues that are litigated scientifically in courtrooms do not start
from preordained theory. Typically, the kinds of issues that come up in a scientific
context in the courtroom begin with some kind of phenomenon that has been
observed, and a post hoc attempt is made to construct a plausible explanation for
why that phenomenon seems to operate in the way it does.

The typical phenomena in personal injury cases are occasioned by an alleged exposure to
a toxic substance or a pollutant or whatever. The phenomenon is there before the causal
story is there. To a large extent then, the kind of science we deal with in courts is a
science that attempts to construct a theoretical explanation after the fact of observation.

In the scientific world, there are areas of inquiry that proceed much in the same way as
well. The last time I made this point, a scientist from the audience said, “But isn’t that
true of something like, say, AIDS, where we noticed the phenomenon first and found
the cause afterwards?” Or “Isn’t that true of a phenomenon li